Abstract
Original SPIHT
Set Partitioning in Hierarchical Trees (SPIHT) algorithm is based on embedded zero tree wavelet (EZW) coding method; it employs spatial orientation trees and uses set partitioning sorting algorithm [5, 7] . Coefficients corresponding to the same spatial location in different sub bands in the pyramid structure display self-similarity characteristics. SPIHT defines parentchildrenrelationships between these self-similar sub bands to establish spatial orientation trees.
(
a) Steps in SPIHT Algorithm
Step 1: In the sorting pass, the List of Insignificant Pixel (LIP) is scanned to determine whether an entry is significant at the current threshold. If an entry is found to be significant, output a bit '1' and another bit for the sign of the coefficient, which is marked by either '1' for positive or '0' for negative. Now the significant entry is moved to the list of significant pixel (LSP). If an entry in LIP is insignificant, a bit '0' is output.
Step 2: Entries in List of Insignificant Set (LIS) are processed. When an entry is the set of all descendants of a coefficient, named 'type A', magnitude tests for all descendants of the current entry are carried out to decide whether they are significant or not. If the entry is found to be as significant, the direct offspring's of the entry undergoes magnitude tests. If direct offspring is significant, it is moved into LIP; otherwise it is moved into LSP. If the entry is deemed to be insignificant, this spatial orientation tree rooted by the current entry was a zero-tree, so a bit '0' is output and no further processing is needed.
Finally, this entry is moved to the end of LIS as 'type B', which is the set of all descendants except for the immediate offspring of a coefficient. If the entry in LIS is type B, significance test is performed on the descendants of its direct offspring. If significance test is true, the spatial orientation tree with root of type B entry is split into four sub-trees that are rooted by the direct offspring and these direct offspring's are added in the endof LIS as type A entries. The important thing in LIS sorting is that entire sets of insignificant coefficients, zerotrees, are represented with a single zero. The purpose behind defining spatial parent-children relationships is to increase the possibility of finding these zero-trees.
Step 3: Finally, refinement pass is used to output the refinement bits (n th bit) of the coefficients in LSP at current threshold. Before the algorithm proceeds to the next round, the current threshold is halved.
Optimization of SPIHT Algorithm
The proposed SPIHT algorithm is a fast and efficient technique for image compression and transmission at lower bit rates over [6] any network. SPIHT algorithm mainly depends upon its three lists vise LIP, LISand LSP. a) List of Insignificant Pixels (LIP): The list ofinsignificant pixels (LIP) contain individual coefficients that have magnitudes smaller than the threshold. This list keeps track of pixels to be evaluated. b) List of Insignificant Set (LIS): The list of insignificant sets (LIS) contains sets of wavelet coefficients that are defined by tree structures and are found to have magnitudes smaller than the threshold (insignificant). The sets exclude the coefficients corresponding to the tree and all sub treeroots and they have at least four elements. This list is one that shows us that we are saving work by not accounting for all coordinates but just the relative ones. c) List of Significant Pixels (LSP): The list of significant pixels (LSP) is a list of pixels found to have magnitudes larger than the threshold (significant). This list keeps track of pixels already evaluated and need not beevaluated again.
It is the characteristic of SPIHT algorithm that it generally operates on an entire image at once. Due to this the size of the three lists is often quite big and takes a lot of memory. The whole image is loaded and transformed, and then the algorithm requires repeated access to all lists. This consumes much time in encoding and compressing the image. This is the disadvantage of the SPIHT algorithm for the small mobile devices having limited memory and processing capability when they are compressing an image for transmission over any network.
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119 Secondly, at lower bit rates, maintaining the precise rate control is essential condition for both encoding and decoding of the image. Precise rate control mechanism is one of the features of the proposed work. Therefore, in this proposed work, the SPIHT algorithm has been modified to with the following two constraints: fast coding time and precise rate control.
(a) Fast Coding Time
The computation time mainly consists of two components. a. In applying the wavelet transform on the image. b. Time consumed in compressing the image. In this paper, time consumed in compressing the image is focused. The modification lies in the working and utility of the LSP. As per the modifications done in algorithm, the LSP list is completely eliminated. This means that now there is no need to access the list in refinement pass. The LSP list contains thousands of elements and each element of the list is to be access every time to output most significant bit. This consumes much time. After modification the LSP list is completely eliminated therefore time required to access each element of LSP is saved. Thus reduces the encoding time considerably without affecting the quality of reproduced image much.
(b) The Precise Rate Control
Due to the modifications in the algorithm, a number of bits are outputted at once instead of one bit per one significant pixel value. This modification disturbs the precise rate characteristics of the SPIHT algorithm. Maintaining the precise rate control is necessary at low bit rates [2, 3] . Precise rate control means a mechanism to truncate the encoding and decoding as soon as the allocated bit budget is fully utilized. Therefore an effective precise rate mechanism is also implemented along with optimized SPIHT.
Bit Budget
Bit budget is defined as the number of bits required to represent a compressed image at agiven bit rate. It can be defined as the bit bank, which issues the bit or bits to particular pixel or value. In compression, the effective utilization of the bit budget is very necessary for the quality reproduction of the given bit rate. It is necessary that significant information should get the maximum number of bits and the least significant information should get the least number of bits. The mechanism of the SPIHT algorithm is well suited for the effective utilization of the allocated bit budget. This mechanism is maintained while modifying the SPIHT algorithm.
Calculation of Bit Budget
Let the required bit rate be 'B'. Let the size of picture be MXN Let the bit depth be 'b' bits per pixel Then the total bits = MX N X b And, Bit Budget = B X M X N X b bits According to the above formula, the Table 1 shows the bit budget calculated at different bit rates. The table clearly shows that as the bit rate increases, the bit budget also increases. It also shows that bit rate and compression ratios are different parameters. Bit rate is independent of the bit depth but compression ratio depends upon the bit depth also. 
Experimental Result
The proposed optimized image codec algorithm has applied on several images at different bit rate and we have compared the result (coding time and quality) of our proposed method with other image compression methods.
The Table 2 shows the reduction in time of execution using optimized algorithm as compared to original SPIHT. 
Image Quality
PSNR is use to measure the quality of reconstructed images that have been compressed. When an image is compressed and reconstructed the value of each picture element can be change.
PSNR (dB) = 10log 10
Signals can have a wide dynamic range, so PSNR is usually expressed in decibels, which is a logarithm scale. It shows that a higher PSNR value provides a higher image quality.
The Mean Square Error (MSE) is shows the difference (cumulative squared error) between the original and the compressed image. 
Conclusion
In this paper, we proposed an efficient and fast compression based transmission method which is suitable for the transmission and compression of images over data communication network. It maintaining a perfect balance between available bandwidth and perceived quality of received image, with minimum transmission delays .The algorithm gives sufficient compression and a good visual and objective quality of the reconstructed image.
The comparison of coding time and PSNR of optimized method with simple SPIHT method clearly shown above that the proposed method reduces the time to encode image and maintain better PSNR at low bit rate. In this paper we achieved fast transmission at low bit rate without degrade the quality of the image.
